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DETAILED ACTION 
Response to Amendment 

1 . Applicant's amendment filed on March 27, 2007. in which claims 53, 73, and 92 
were amended, has been entered. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 53-54, 56-59, 65-66, and 68-69 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kang (U.S. Pat. 6943294) in view of Chia (U.S. Pub. 
2003/0227079) and Heng (U.S. Pub. 2005/0045378). 

Regarding claim 53, Kang [Fig.1] discloses a method of forming a stacked-die 
assembly, the method comprising: 

providing a substrate [110] with contacts [125] formed on a top surface; 

placing a bottom side of a first die [130i] over the top surface of the substrate, 
the first die having a top side with a redistribution layer; 

placing a spacer over the first die [140i]; 

placing a bottom side of a second die [I3O2] over the spacer, the second die 
having a first side with a redistribution layer; and 
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electrically coupling wire leads [150] from the re-routed bond pads [145] of the 
first die and the second die to the contacts. 

Kang [Col.2 lines 36-40] discloses a redistribution layer on each die to 
redistribute bond pads, but fails to explicitly disclose a redistribution layer that 
comprises conductive lines that redistribute bond pads lociated on a right side and a left 
side of a first gap in an interior region to corresponding re-routed bond pads in a 
periphery region, each of said re-routing lines extending without an intermediate 
connection from said bond pads in said interior region to said corresponding re-routed 
bond pads in said periphery region. 

However, Chia [Fig.2] discloses a redistribution layer [24] that comprises 
conductive lines [26,32] that redistribute bond pads [20c,20d] located on a right side and 
a left side of a first gap in an interior region to corresponding re-routed bond pads [28] in 
a periphery region. It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to incorporate the teachings of Chia into the method of 
Kang to include a redistribution layer that comprises conductive lines that redistribute 
bond pads located on a right side and a left side of a first gap in an interior region to 
corresponding re-routed bond pads in a periphery region. The ordinary artisan would 
have been motivated to modify Kang in the manner set forth above for at least the 
purpose of redistributing the interconnect pattern on the die when the bond pads are not 
suitably placed [Kang; col.2 lines 36-40]. 
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Chia fails to explicitly disclose wherein each of said re-routing lines extending 
without an intermediate connection from said bond pads in said interior region to said 
corresponding re-routed bond pads in said periphery region. 

However, Heng [Fig.5] discloses wherein each of said re-routing lines [531f] 
extending without an intermediate connection from said bond pads in said interior region 
to said corresponding re-routed bond pads in said periphery region. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
incorporate the teachings of Heng into the method of Kang and Chia to include wherein 
each of said re-routing lines extending without an intermediate connection from said 
bond pads in said interior region to said corresponding re-routed bond pads in said 
periphery region. The ordinary artisan would have been motivated to modify Kang and 
Chia in the manner set forth above for at least the purpose of providing signals that are 
independent and separate between one die to another in the stacked-die assembly 
[Heng; para.39]. 

Regarding claims 54, 56-59, 65-66, and 68-69. Kang, Chia, and Heng disclose 
wherein the step of electrically coupling is performed by wire bonding [Kang; 150 
ofFig.1]; 

wherein the first die is identical in structure to the second die [Kang; 130i and 
1302 of Fig. 1]; 

wherein the first and second dies comprise dynamic random access memory 
devices [Chia; para.66 lines 5-8]; 
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wherein the first and second dies comprise double-data rate dynamic random 
access memory devices, each memory device including at least 512 Mb of memory 
cells [Both Kang and Chia disclose methods as applied to memory devices. It would be 
obvious that the memory devices would include dies that comprise double-data rate 
dynamic random access memory devices, each memory device including at least 512 
Mb of memory cells.]; 

wherein, for both the first and second dies, the bond pads are positioned in a left 
column and a right column running parallel to a center line through the interior region, 
each bond pad in the left column being located to the left of the center line and each 
bond pad in the right column being located to the right of the center line, wherein the 
redistribution layer routes a plurality of bond pads from the right column across the 
center line to corresponding re-routed bond pads on the left side of the semiconductor 
device and also routes a plurality of bond pads from the left column across the center 
line to corresponding re-routed bond pads on the right side of the semiconductor device 
[Chia; Fig.2]; 

wherein, for both the first and second dies, the re-routed bond pads comprise 
elongated bond pads extending from an edge of the die toward the interior region of the 
die, wherein electrically coupling wire leads comprises: for the first die, attaching wires 
to the re-routed bond pads at a portion of the re-routed bond pads nearer the edge of 
the first die; and for the second die, attaching wires to the re-routed bond pads at a 
portion of the re-routed bond pad nearer the interior region of the second die [Kang, 
col.2 lines 27-28, discloses the stacked dies can each be an integrated circuit or chip; it 
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is obvious tfiat it could include devices with various bond pad arrangements with 
redistribution trace and pad locations where wire bonding can take place.]; 

wherein the redistribution layer of the first and second dies comprise a multi-layer 
[36a-c] structure [Chia; Fig.9]; 

wherein the first die and the second die are both formed on a silicon substrate 
[Kang; col.2 lines 20-22] and wherein the spacer comprises a silicon spacer [Kang; col. 3 
lines 8-10]; 

wherein the substrate [110] includes at least one wiring layer formed inside the 
substrate, the wiring layer electrically coupling the contact pads [125] to conductive balls 
[125] on a second surface of the substrate [Kang; Fig.1]. 

3. Claims 55 and 70-72 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kang (U.S. Pat. 6943294) in view of Chia (U.S. Pub. 2003/0227079) and Heng 
(U.S. Pub. 2005/0045378) as applied to claims 53-54 above, and further in view of Lo 
(U.S. Pub. 2003/0160312). 

Kang, Chia, and Heng fail to explicitly disclose the limitations of claims 55 and 
70-72. However. Lo discloses 

wherein the wire bonding is performed further to the interior of the second [18] 
die relative to the bonding of the first [12] die [Fig.1]; 

wherein placing the first die over the substrate comprises adhering the first die to 
the substrate with tape [Para.33 lines 7-11]; 
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wherein placing the first die over the substrate comprises printing an adhesive 
over the substrate and placing the first die in the adhesive [Para.33 lines 7-11]; 

wherein electrically coupling wire leads from the re-routed bond pads of the first 
die and the second die to contacts fomried in the substrate comprises electrically 
coupling wire leads from the re-routed bond pads of the first die [Step 142] before 
placing a spacer over the first die [Step 144] and electrically coupling wire leads from 
the re-routed bond pads of the second die [Step 150] after placing the second die over 
the spacer [Fig. 5]. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Lo into the method of Kang, Chia, 
and Heng to include the limitations of claims 55 and 70-72. The ordinary artisan would 
have been motivated to modify Kang, Chia, and Heng in the manner set forth above for 
at least the purpose of effectively stacking different sized dies. 

4. Claims 60-64 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kang (U.S. Pat. 6943294) in view of Chia (U.S. Pub. 2003/0227079) and Heng (U.S. 
Pub. 2005/0045378) as applied to claims 53 and 56 above, and further in view of Itoh 
(U.S. Pat. 4439841). 

Kang, Chia, and Heng fail to explicitly disclose the limitations of claims 60-64. 
However, Itoh [Figs. 1-4] discloses a method 
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wherein the redistribution layer of each of first and second dies includes a ground 
plane, the ground plane including a line [7,7',7",7"'] substantially encircling the re-routed 
bond pads and a plurality ground lines that surround some of the re-routing lines; 

wherein a plurality of the bond pads comprise data input/output bond pads, 
wherein the plurality ground lines [7,7',7",7"'] surround some but not all of the re-routing 
lines, and wherein the plurality ground lines surround re-routing lines that are electrically 
coupled to the data input/output bond pads; 

wherein the redistribution layer of the first die includes a first ground plane and 
wherein the redistribution layer of the second die includes a second ground plane [This 
is obvious]; 

wherein the first ground plane and the second ground plane each comprise 
ground lines I7,7',7",7"'] adjacent a left side and a right side of a plurality of the 
conductive lines. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Itoh into the method of Kang, Chia, 
and Heng to include the limitations of claims 60-64. The ordinary artisan would have 
been motivated to modify Kang, Chia, and Heng in the manner set forth above for at 
least the purpose of improving memory device circuitry with increased signal 
transmission speed [Itoh; col.2 lines 19-22]. 

5. Claim 67 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kang 
(U.S. Pat. 6943294) in view of Chia (U.S. Pub. 2003/0227079) and Heng (U.S. Pub. 
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2005/0045378) as applied to claims 53 and 66 above, and further in view of Lin (U.S. 
Pub. 2004/0126927). 

Kang, Chia, and Heng fail to explicitly disclose the limitations of claim 67. 
However, Lin IFig.44] discloses a method wherein redistribution layer [640] comprises: a 
titanium layer; a copper layer formed on the titanium layer; a nickel layer formed on the 
copper layer; and a gold layer formed on the nickel layer [Para.79 lines 11-17]. It would 
have been obvious to one of ordinary skill in the art at the time the Invention was made 
to incorporate the teachings of Lin into the method of Kang, Chia, and Heng to include 
wherein redistribution layer comprises: a titanium layer; a copper layer formed on the 
titanium layer; a nickel layer formed on the copper layer; and a gold layer formed on the 
nickel layer. The ordinary artisan would have been motivated to modify Kang, Chia, and 
Heng in the manner set forth above for at least the purpose of providing improved 
metallization contacts to enhance assemble reliability [Lin; para. 12 lines 1-2]. 

6. Claims 73-78, 84-85, and 87-91 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kang (U.S. Pat. 6943294) in view of Chia (U.S. Pub. 2003/0227079), 
Heng (U.S. Pub. 2005/0045378), and Lo (U.S. Pub. 2003/0160312). 

Regarding claim 73, Kang, Chia, and Heng disclose most of the limitations as 
discussed above in claim 53. Kang, Chia, and Heng fail to explicitly disclose wherein the 
first die Is a different size than the second die and the second die is positioned on the 
first die such that the re-routed bond pads of the first die are not covered by the second 
die. However, Lo [Fig.1] discloses a method wherein the first die [12] is a different size 
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than the second die [18] and the second die is positioned on the first die such that the 
re-routed bond pads of the first die are not covered by the second die. It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
incorporate the teachings of Lo into the method of Kang, Chia, and Heng to include 
wherein the first die is a different size than the second die and the second die is 
positioned on the first die such that the re-routed bond pads of the first die are not 
covered by the second die. The ordinary artisan would have been motivated to modify 
Kang, Chia, and Heng in the manner set forth above for at least the purpose of 
effectively stacking different sized dies. 

Kang, Chia, Heng, and Lo disclose the limitations of claims 74-78, 84-85, and 87- 
91 as previously discussed above in the rejection of claims 53-59, 65-66, and 68-72. 

Claims 79-83 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kang (U.S. Pat. 6943294) in view of Chia (U.S. Pub. 2003/0227079), Heng (U.S. Pub. 
2005/0045378), and Lo (U.S. Pub. 2003/0160312) and further in view of Itoh (U.S. Pat. 
4439841). 

Kang, Chia, Heng, Lo, and Ito disclose the limitations of claims 79-83 as 
previously discussed above in the rejection of claims 60-64. 

Claim 86 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kang 
(U.S. Pat. 6943294) in view of Chia (U.S. Pub. 2003/0227079), Heng (U.S. Pub. 
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2005/0045378), and Lo (U.S. Pub. 2003/0160312) and further in view of Lin (U.S. Pub. 
2004/0126927). 

Kang, Chia, Heng, Lo, and Lin disclose tlie limitations of claim 86 as previously 
discussed above in the rejection of claims 67. 

7. Claims 92-93, 95-98, 104-105, and 107-108 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Kang (U.S. Pat. 6943294) in view of Chia (U.S. Pub. 
2003/0227079) and Heng (U.S. Pub. 2005/0045378). 

Regarding claim 92, Kang [Fig.1] discloses a method of forming a stacked-die 
assembly, the method comprising: 

providing a substrate [110] with contacts [125] formed on a top surface; 

placing a bottom side of a first die [130i] over the top surface of the substrate; 

placing a spacer over the first die [140i]; 

placing a bottom side of a second die [I3O2] over the spacer; and 

electrically coupling wire leads [150] from the re-routed bond pads [145] of the 
first die and the second die to the contacts. 

Kang [Col.2 lines 36-40] discloses a redistribution layer wherein each of the first 
die and second die comprises re-routing lines that redistribute bond pads, but fails to 
explicitly disclose a redistribution layer that comprises re-routing lines that redistribute 
bond pads located on a right side of a first gap to re-routed bond pads in a periphery 
region along a left side and re-routing lines that redistribute bond pads located on a left 
side of a first gap to re-routed bond pads In a periphery region along a right side, each 
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of said re-routing lines extending without an intermediate connection from said bond 
pads to said re-routed bond pads in said periphery region. 

However, Chia [Fig.2] discloses a redistribution layer [24] that comprises re- 
routing lines [32] that redistribute bond pads [20c,20d] located on a right side of a first 
gap to re-routed bond pads in a periphery region along a left side and re-routing lines 
that redistribute bond pads located on a left side of a first gap to re-routed bond pads in 
a periphery region along a right side. It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to incorporate the teachings of Chia into 
the method of Kang to include the limitation of the claim. The ordinary artisan would 
have been motivated to modify Kang in the manner set forth above for at least the 
purpose of redistributing the interconnect pattern on the die when the bond pads are not 
suitably placed [Kang; col.2 lines 36-40]. 

Chia fails to explicitly disclose wherein each of said re-routing lines extending 
without an intermediate connection from said bond pads to said re-routed bond pads in 
said periphery region. 

However, Heng [Fig. 5] discloses wherein each of said re-routing lines [531f] 
extending without an intermediate connection from said bond pads to said re-routed 
bond pads in said periphery region. It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to incorporate the teachings of Heng into 
the method of Kang and Chia to include wherein each of said re-routing lines extending 
without an intermediate connection from said bond pads to said re-routed bond pads in 
said periphery region. The ordinary artisan would have been motivated to modify Kang 
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and Chia in the manner set forth above for at least the purpose of providing signals that 
are independent and separate between one die to another in the stacked-die assembly 
[Heng; para. 39]. 

Regarding claims 93, 95-98, 104-105, and 107-108, Kang, Chia, and Heng 
disclose the limitations of these claims as previously discussed above in the rejection of 
clainris 54, 56-59, 65-66, and 68-69. 

Claims 94 and 109-1 1 1 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kang (U.S. Pat. 6943294) in view of Chia (U.S. Pub. 2003/0227079) 
and Heng (U.S. Pub. 2005/0045378) as applied to claims 92-93 above, and further in 
view of Lo (U.S. Pub. 2003/0160312). 

Kang, Chia, Heng, and Lo disclose the limitations of claims 94 and 109-1 1 1 as 
previously discussed above in the rejection of claims 55 and 70-72. 

Claims 99-103 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kang (U.S. Pat. 6943294) in view of Chia (U.S. Pub. 2003/0227079) and Heng (U.S. 
Pub. 2005/0045378) as applied to claims 92 and 95 above, and further in view of Itoh 
(U.S. Pat. 4439841). 

Kang, Chia, Heng, and Ito disclose the limitations of claims 99-103 as previously 
discussed above in the rejection of claims 60-64. 
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Claim 106 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kang 
(U.S. Pat. 6943294) in view of Chia (U.S. Pub. 2003/0227079) and Heng (U.S. Pub. 
2005/0045378) as applied to claims 92 and 105 above, and further in view of Lin (U.S. 
Pub. 2004/0126927). 

Kang, Chia, Heng, and Lin disclose the limitations of claim 106 as previously 
discussed above in the rejection of claims 67. 

Response to Arguments 

8. Applicant's arguments with respect to claims have been considered but are moot 
in view of the new ground(s) of rejection. 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bac H. Au whose telephone number is 571-272-8795. 
The examiner can normally be reached on Mon-Fri 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on 571-272-2429. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 


Application/Control Number: 10/790,907 


Page 15 


Art Unit: 2822 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infomiation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infonnation about the PAIR system, see http://pair-dlrect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. . 
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